
PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 03273832 A 



(43) Date of publication of application: 05.12.91 



(51) Intel H02J 7/34 
H01M 10/44 




(21) Application number: 02072617 


(71) Applicant: 


TOSHIBA CORP TOSHIBA 






COM PUT ENG CORP 


(22) Date of filing: 22.03.90 










(72) Inventor 


UKIYA YOSHIAKI 



(54) CHARGING SYSTEM OF SECONDARY BATTERY COPYRIGHT: (C)1&91,JPO&Japio 



(57) Abstract 

PURPOSE: To conduct charging of a secondary battery 
by providing a charging current-setting means for 
setting a charging current supplied from an external 
power supply means to the secondary battery according 
to a current measured through a measuring means and a 
charging means for charging said secondary battery with 
the charging cunient set through this charging 
current-setting means. 

CONSTITUTION: When the body part 2 of an electronic 
equipment is subjected to power-ON to be placed in use, 
an electric current to be consumed in the body part 2 is 
measured by a measuring part 3. Then, measured data of 
the measuring part are outputted to a microcomputer 8 
via A/D converter 7. The microcomputer 8 sets a charging 
current corresponding to a consumed current measured 
from the corresponding relation between the consumed 
current and charging current stored in a set-point table 
9. A charging part controls the charging current on the 
basis of a current value set by the microcomputer 8 in a 
setting part 6 to charge a secondary battery. 
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(54) CHARGING SYSTEM OF SECONDARY BATTERY 

SPECIFICATION 

1. TITLE OF THE INVENTION 

Charging System of Secondary Battery 

2 . CLAIM 

A charging system of a secondary battery for charging 
a secondary battery built in an electronic apparatus, 
characterized in that provision is made of an external 
power supplying means for supplying power to said 
electronic apparatus and, at the same time, supplying a 
charging current to said secondary battery; a measuring 
means for measuring a current consumed in said electronic 
apparatus; a charging current setting means for setting a 
charging current to be supplied from said external power 
supplying means to said secondary battery in accordance 
with the current measured by this measuring means; and a 
charging means for charging said secondary battery by the 
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charging current set by this charging current setting 
means . 

3. DETAILED DESCRIPTION OF THE INVENTION 
[Object of the Invention] 
(Field of Utilization in Industry) 

The present invention relates to a charging system of 
a secondary battery used in a portable electronic 
apparatus . 

(Prior Art) 

In a portable electronic apparatus using a secondary 
battery as a power source, for example an electronic 
apparatus having a built-in magnetic disk such as a laptop 
computer, the secondary battery has been charged by rapid 
charging in a short charging time. The charging current 
according to this rapid charging is large, and the current 
consumed by the magnetic disk or other electronic apparatus 
is large. Therefore, when the secondary battery is charged 
when the power source of the electronic apparatus body is 
on, the external power source constituted by the AC adaptor 
must be given a large capacity. The shape ends up becoming 
large along with this. For such reason, in an electronic 
apparatus having a built-in magnetic disc such as a laptop 
computer, the secondary battery is not charged when the 
power of the electronic apparatus body is ON, but is 
charged when the power is OFF. 

(Problem to be Solved by the Invention) 

However, due to the fact that the secondary battery is 
not charged when the power of the electronic apparatus body 
is ON, the secondary battery can be charged only at the 
time when the power of the electronic apparatus body is 
OFF, that is, when it is unused, so there is the problem 
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that the efficiency of charging becomes poor. 

The present invention was made in consideration with 
the above circumstance and has as an object thereof to 
provide a charging system of a secondary battery for 
measuring a current consumed in an electronic apparatus and 
setting a charging current to be supplied from an external 
power source to the secondary battery in accordance with 
this measured current. 

[Constitution of the Invention] 

[Means for Solving the Problem and Mode of Operation] 
According to the present invention, there is provided 
a system for charging a secondary battery built in an 
electronic apparatus, provided with an external power 
supplying means for supplying power to said electronic 
apparatus and, at the same time, supplying a charging 
current to said secondary battery; a measuring means for 
measuring a current consumed in said electronic apparatus; 
a charging current setting means for setting a charging 
current to be supplied from said external power supplying 
means to said secondary battery in accordance with the 
current measured by this measuring means; and a charging 
means for charging said secondary battery by the charging 
current set by this charging current setting means. 
Therefore, the secondary battery can be charged even during 
usage of the electronic apparatus, so the efficiency of 
charging can be improved. Further, by setting the charging 
current in accordance with the current consumed in the 
electronic apparatus, reduction of the capacity of the 
external power source can be achieved. 
(Embodiment) 

Below, an explanation will be given on af embodiment 
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of the present invention with reference to the drawings. 

FIG. 1 is a block diagram showing the configuration of 
an embodiment of the present invention. 

As shown in the figure, power to be consumed in a body 

2 is supplied from an external power source constituted by 
an AC adaptor 1 to the body 2 of the electronic apparatus 
via a measuring unit 3, while a charging current controlled 
by a charging unit 5 is supplied to a secondary battery 4 
via the charging unit 5. 

In the measuring unit 3, a consumption current 
consumed in the body 3 is measured. This measured current 
value is output to a charging current setting unit 
(hereinafter simply referred to as a setting unit) 6. The 
setting unit 6 is configured by an A/D converter 7 for 
converting the measured data output from the measuring unit 

3 to digital data, a microprocessor 8 for setting the 
charging current for charging the secondary battery 4 based 
on the measurement data output from this A/D converter 7, a 
setting table 9 for storing a correspondence between the 
consumption current consumed in the body 2 and the charging 
current for charging the secondary battery 4 in the form of 
a table, and a D/A converter 10 for converting the set 
value of the charging current output from the 
microprocessor 8 to an analog value and outputting the same 
to the charging unit 5. The microprocessor 8 sets the 
charging current by searching through the setting table 9 
of the charging current corresponding to the measured 
consumption current, but the correspondence between the 
consumption current and the charging current stored in the 
setting table 9 has the correlation that the sum of the two 
current values becomes constant. Namely, the current output 
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from the AC adaptor 1 is set substantially constant. 

Further, the charging unit 5 controls the current 
supplied from the AC adaptor 1 based on the set current 
value output from the D/A converter 10 and charges the 
secondary battery 4 with the set charging current. 

Below, an explanation will be given of the mode of 
operation of an embodiment of the present invention having 
the above configuration . 

When the power of the body 2 of the electronic 
apparatus is turned ON and the usage state is entered, the 
current consumed in the body 2 is measured at the measuring 
unit 3, and the measurement data thereof is output via the 
A/D converter 7 to the microprocessor 8. The microprocessor 
8 sets the charging current corresponding to the 
consumption current measured from the correspondence 
between the consumption current and the charging current 
stored in the setting table 9. The charging unit controls 
the charging current based on the current value set in the 
microprocessor 8 in the setting unit 68 and charges the 
secondary battery 4. At this time, there is the 
relationship that the sum of the consumed current and the 
charging current becomes substantially constant. Therefore, 
when a printer of the body 2, the magnetic disk drive, or 
the like is driven, the consumed current becomes large and 
the charging current becomes small. Further, when the 
printer, the magnetic disk drive, or the like is not 
driven, the consumed current becomes small and the charging 
current becomes large in comparison with the case where the 
printer, the magnetic disk drive, or the like is driven. 
Accordingly, the charging current becomes variable 
according to the consumed current in the body 2, but most 
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of the current supplied from the AC adaptor 1 is consumed 
in the body 2, therefore the charging current is a 
relatively small current. In this way, even when the body 2 
is in the usage state, although the current is small, the 
secondary battery 4 can be charged, therefore the charging 
efficiency of the secondary battery 4 is improved. 

Next, when the power of the body 2 of the electronic 
apparatus is turned OFF and the unused state is entered, 
the current supplied from the AC adaptor 1 is not consumed 
in the body 2, therefore all of it becomes the charging 
current and rapid charging by a large current is carried 
out . 

As described above, the secondary battery 4 is charged 
with the charging current set in the setting unit 6 in 
accordance with the current consumed in the body 2 not only 
in the state where the power of the body 2 is OFF, but also 
in the state where the power is ON . 

Note that, in the above embodiment, the sum of the 
consumed current and the charging current was made 
constant, but the invention is not limited to this. The 
range of the consumption current may be determined and the 
charging current may be stepwise set corresponding to that 
range . 

Further, the present invention is not limited to the 
above embodiment and naturally can be modified in various 
ways within a range not out of the gist of the present 
invention. 

[Effect of the Invention] 

As explained in detail above, according to the 
charging system of the secondary battery of the present 
invention, the system is employed of setting the charging 
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current in accordance with the current consumed in the 
electronic apparatus even when the power of the electronic 
apparatus is ON. Therefore the charging efficiency of the 
secondary battery can be improved. By appropriately setting 
the charging current, reduction of capacity of the external 
power source can be achieved and, at the same time, the 
external shape can be made smaller. 
4. BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing the configuration of 
an embodiment of the present invention. 

1 • • • AC adaptor (external power supplying means), 

2 • • • body (electronic apparatus) , 

3 • • • measuring unit (measuring means) , 

4 • • • secondary battery, 

5 ••• charging unit (charging means), and 

6 charging current setting unit (charging current 
setting means) . 
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